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Abstract: Intraspecific trait change, including altered behaviour or morphology, can drive temporal
variation in interspecific interactions and population dynamics. In turn, variation in species’ interactions
and densities can alter the strength and direction of trait change. The resulting feedback between species’
traits and abundance permits a wide range of community dynamics that would not be expected from
ecological theories purely based on species abundances. Despite the theoretical importance of these
interrelated processes, unambiguous experimental evidence of how intraspecific trait variation modifies
species interactions and population dynamics and how this feeds back to influence trait variation is
currently required. We investigate the role of trait-mediated demography in determining community
dynamics and examine how ecological interactions influence trait change. We concurrently monitored
the dynamics of community abundances and individual traits in an experimental microbial predator–
prey–resource system. Using this data, we parameterised a trait-dependent community model to identify
key ecologically relevant traits and to link trait dynamics with those of species abundances. Our results
provide clear evidence of a feedback between trait change, demographic rates and species dynamics.
The inclusion of trait–abundance feedbacks into our population model improved the predictability of
ecological dynamics from r2 of 34% to 57% and confirmed theoretical expectations of density-dependent
population growth and species interactions in the system. Additionally, our model revealed that the
feedbacks were underpinned by a trade-off between population growth and anti-predatory defence. High
predator abundance was linked to a reduction in prey body size. This prey size decrease was associated
with a reduction in its rate of consumption by predators and a decrease in its resource consumption.
Modelling trait–abundance feedbacks allowed us to pinpoint the underlying life history trade-off which
links trait and abundance dynamics. These results show that accounting for trait–abundance feedbacks
has the potential to improve understanding and predictability of ecological dynamics. A plain language
summary is available for this article.
DOI: https://doi.org/10.1111/1365-2435.12997
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R E S E A R C H  A R T I C L E
Linking intraspecific trait variation to community abundance 
dynamics improves ecological predictability by revealing a 
growth–defence trade- off

















1.	 Intraspecific	 trait	 change,	 including	 altered	 behaviour	 or	morphology,	 can	 drive	














3.	 Our	 results	 provide	 clear	 evidence	 of	 a	 feedback	 between	 trait	 change,	 demo-
graphic	 rates	and	species	dynamics.	The	 inclusion	of	 trait–abundance	 feedbacks	
into	our	population	model	improved	the	predictability	of	ecological	dynamics	from	




dance	was	 linked	 to	 a	 reduction	 in	 prey	body	 size.	 This	 prey	 size	decrease	was	
associated	with	a	reduction	in	its	rate	of	consumption	by	predators	and	a	decrease	
in	its	resource	consumption.
5.	 Modelling	 trait–abundance	 feedbacks	 allowed	 us	 to	 pinpoint	 the	 underlying	 life	

















history	events	or	 the	allocation	of	 resources	 to	growth	and	defence	





































2011;	 Hairston,	 Ellner,	 Geber,	 Yoshida,	 &	 Fox,	 2005;	 Thompson,	
1998).	 Observations	 of	 rapid	 trait	 change,	 in	 response	 to	 density-	
induced	 phenotypic	 plasticity	 or	 evolutionary	 selection	 processes,	
are	 increasingly	 being	 reported	 (Becks,	 Ellner,	 Jones,	 &	 Hairston,	
2010;	 Bolnick	 et	al.,	 2011;	 Boulanger,	 Cattet,	 Nielsen,	 Stenhouse,	
&	 Cranston,	 2013;	 Kusch,	 1993;	 Losos,	 Schoener,	 &	 Spiller,	 2004;	
Pettorelli,	 Hilborn,	 Duncan,	 &	 Durant,	 2015;	 Relyea	 &	 Auld,	 2004;	




2011;	 Shertzer,	 Ellner,	 Fussmann,	&	Hairston,	 2002;	 Strauss,	 2014).	
Therefore,	we	need	 to	 improve	our	process-	based	understanding	of	
how	density-	dependent	trait	change	feeds	back	with	intraspecific	trait	
variation	 to	 influence	 species	 interactions	 and	 population	 dynamics	
(Gibert,	Dell,	DeLong,	&	Pawar,	2015).









largely	empirically	disconnected	 (Kishida	et	al.,	 2010;	but	 see	Becks	
et	al.,	2012).








phological	 and	behavioural	 traits.	These	 traits	 included	measures	of	
body	size,	swimming	speed	and	movement	characteristics.
We	 predict	 that	 increased	 predation	 should	 drive	 selection	 for	
prey	trait	change	and	that	trait	alteration	should	weaken	the	impacts	
of	predation	on	prey,	generating	trait-	mediated	species	dynamics.	This	
could	 be	 achieved	 if	 trait	 change	 either	 (1)	 confers	 defence	 against	
predation	 (Tollrian	&	Harvell,	 1999)	or	 (2)	 accelerates	 the	prey’s	 life	
history	to	allow	earlier	reproduction	and	reduce	the	cost	of	predation	
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species	 abundances	 caused	 intraspecific	 trait	 change.	 By	 evaluating	
the	 trait	 dependence	 of	 species	 interactions	 and	 the	 ecological	 de-
pendence	of	trait	change,	we	were	able	to	investigate	the	feedbacks	
between	trait	and	abundance	dynamics.
2  | MATERIALS AND METHODS
2.1 | Empirical microcosm system
2.1.1 | Study species, community interactions and 
ecologically important traits
We	studied	the	community	dynamics	of	a	tri-	trophic	predator–prey–
resource	 system,	 consisting	 of	 a	 bacteria	 resource,	 Serratia marc-
escens,	an	intermediate	bactiverous	ciliate	Colpidium striatum	(Stokes	
1886;	referred	to	as	the	prey),	and	a	top	predator,	Stentor coeruleus 







The	 prey	 species	 (Colpidium)	 is	 a	 selective	 bactiverous	 grazer	
(Thurman,	Parry,	Hill,	&	Laybourn-	Parry,	2010)	and	exhibits	morpho-
logical	 and	 behavioural	 responses	 to	 environmental	 variation.	 Body	
size	is	known	to	be	reduced	under	highly	competitive	conditions	or	at	
high	temperatures	 (Balciunas	&	Lawler,	1995;	Jiang	&	Morin,	2005).	
Exposure	 to	 predation	 has	 also	 been	 observed	 to	 drive	 changes	 in	
Colpidium	 body	 size	 (Fyda,	Warren,	 &	Wolinńska,	 2005).	The	 speed	





































Microcosms	were	 sampled	 three	 times	 a	 week	 for	 the	 duration	 of	









Japan).	 The	 automated	 digital	 video	 processing	 r	 package,	 bemovi 
(Pennekamp,	 Schtickzelle,	 &	 Petchey,	 2015)	 was	 used	 to	 remove	
static	 background	 debris,	 locate	 and	 measure	 individual	 prey	 and	
reconstruct	 their	 trajectories.	This	allowed	measurement	of	a	 range	
of	 individual-	level	 behavioural	 and	 morphological	 traits	 including	
the	 following:	body	 size	 and	 shape,	movement	 speed,	net	displace-
ment	 rate,	 step	 lengths	 per	 video	 frame	 and	 turning	 angles.	 These	
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also	 provides	 information	 about	 the	 biological	 differences	 between	
the	groups,	with	respect	to	size,	shape	and	DNA	content	(Data	S1A).	




the	 signal	 observations	were	 grouped	 into	 clusters	 of	 observations	
with	differing	characteristics.	Model-	based	clustering	was	undertaken	











red	 pigmentation	 (lower	 intensity	 of	 red	 wavelength	 fluorescence)	
compared	 to	 the	 secondary	 resource.	 These	 characteristics	 suggest	
that	the	secondary	resource	class	may	represent	bacterial	clumps	or	





2.2.1 | Empirically derived trait- dependent 
community model
Deriving a community model of traits and abundance
To	describe	the	linked	dynamics	of	species	traits	and	abundances,	
we	formulated	a	community	model	accounting	for	trait-	dependent	
species	 interactions	 (Holt	 &	 Polis,	 1997)	 and	 fitness-	dependent	
trait	 selection	 (Abrams,	Matsuda,	 &	Harada,	 1993).	We	 then	 de-
rived	 nonparametric	 regression	model	 structures	 from	 this	 theo-
retical	model	 (Data	S2).	These	empirical	models	describe	changes	
in	 community	 abundances	 and	 trait	 values	 between	 observations	
as	smooth	functions	of	species	densities	and	mean	trait	values.	This	










abundances	 and	 trait	values	 between	 sampling	occasions.	The	den-








composition	 (in	 resource	 containing	 terms).	 For	 example,	 fNP(N,	 Zi)	
describes	the	density-	and	trait-	dependent	predation	of	prey	by	the	
predator.	Similarly,	the	term	gRR(R,	YR)	is	a	smooth	function	describing	
the	 intraspecific	density	dependence	of	growth	 in	 the	 resource	and	
its	dependence	on	the	resource	composition.	The	per	capita	mortality	
term	of	species	a (da)	and	the	conversion	efficiency	between	species	




Prior	 to	 model	 fitting,	 individual	 trait	 measurements	 were	 square	
root	 transformed	 to	 reduce	 skew	 in	 the	 data.	Mean	 trait	 measure-
ments	were	then	calculated	for	each	replicate	at	each	sample	point.	
Population	 abundance	 and	 trait	 dynamics	 were	 interpolated,	 using	


















describing	 the	 linked	community	dynamics	 (Equations	1;	Wood,	2006).	
To	 account	 for	 heavy-	tailed	 response	 variables,	 we	 used	 a	 scaled	 t-	
distribution	model.	To	avoid	overfitting,	the	model	degrees	of	freedom	
in	the	generalised	cross-	validation	score	was	inflated	by	a	factor	of	1.2,	




Formulation and comparison of candidate hypotheses
Competing	 hypotheses	 about	 the	 trait	 dependence	 of	 species	 in-
















































in	 Equation	1a–c	 (e.g.	 fNP(N,	 Zi))	 using	 multivariate	 tensor	 product	
smooths	(Wood,	2006).	Similarly,	a	set	of	hypotheses	about	the	im-
pacts	 of	 species	 abundances	 on	 trait	 dynamics	was	 also	 formalised	
(Equation	1d).	 Here,	 candidate	 regression	models	were	 constructed	
in	which	 the	 rate	of	 trait	 change	depended	upon	 the	abundance	of	
different	species,	again	using	a	multivariate	tensor	product	smooth.
There	 was	 a	 high	 degree	 of	 collinearity	 between	 the	 measure-
ments	 of	 several	 traits.	 Those	 showing	 strong	 correlation,	 such	 as	
body	length	and	width,	were	reduced	to	a	single	variable.	The	resulting	
candidate	 predictor	variables	 describing	 prey	 traits	were	 as	 follows:	
body	 size	 (Zsize; area μm
2),	 swimming	 speed	 (Zspeed; μm/s),	 displace-




















and	 the	 remaining	 replicate	was	 used	 to	 quantify	 the	model’s	 pre-
dictive	 performance.	 Predicted	 population	 changes	 between	 each	
observation	were	compared	against	the	observed	data	and	the	root-	
mean-	square	error	(RMSE)	was	calculated	to	quantify	model	predic-











similar	 experimental	 conditions	 (Beveridge	 et	al.,	 2010;	 Laybourn,	
1976).	 Prey	 abundance	 plateaued	 and	 subsequently	 declined	 after	
40–50	days	(Figure	1b).	Predator	density	increased	after	its	invasion	
at	an	initial	growth	rate	of	0.46	cell	divisions	per	day	(±0.10).	Predator	







were	 not	 exposed	 to	 predation	 but	were	 kept	 in	 otherwise	 identi-
cal	 environmental	 conditions	 (n =	535,	 df =	6,	 χ2	=	387.08,	 p < .001; 
Data	S3).	Finally,	the	resource	composition	also	showed	marked	vari-




3.1 | Predicting community trait–abundance  
dynamics
The	dynamics	of	all	species	densities	and	the	body	size	of	the	prey	were	






















3.2 | Projecting community dynamics with/
without feedbacks
Without	 the	 inclusion	of	 the	 trait–abundance	 feedback,	 the	growth	
rate	of	 the	prey	 cannot	be	 reconciled	with	 the	 subsequent	dynam-
ics	of	other	species	(Figure	3,	second	row)	and	the	dynamics	of	prey	
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body	size	were	not	explained	(Figure	3,	bottom	row).	Linking	species	
abundance	dynamics	with	the	prey	body	size	dynamics	improved	the	
accuracy	of	 the	community	models	 in	describing	 the	observed	prey	
and	resource	 time	series	and	provided	smaller	 improvements	 in	 the	
projection	 of	 predator	 abundances	 (Figure	3,	 third	 row;	 Table	2).	
Incorporation	of	predator	 traits	would	 likely	 allow	 further	 improve-




The	 trait-	dependent	 community	 models	 allowed	 a	 detailed	 un-
derstanding	 of	 the	 relationships	 between	 species’	 abundance	
and	 trait	 dynamics.	 The	 parameterised	model	 revealed	 density-	
dependent	 processes	 and	 species	 interactions	 that	 were	 con-
sistent	 with	 theoretical	 expectations	 (Figure	4).	 The	 resource	
growth	 rate	 showed	 negative	 density	 dependence,	 as	 expected	
when	a	finite	nutrient	supply	limits	population	growth	(Figure	4a).	





when	prey	 individuals	were	 small	 (Holling,	 1965).	A	 similar	 pat-
tern	of	trait-	dependent	consumption	of	prey	by	the	predator	was	
also	found	(Figure	4c).
Inclusion	 of	 resource	 composition	 information	 into	 the	 commu-
nity	model	revealed	that	the	resource	growth	rate	depended	upon	its	
composition.	Resource	growth	decreased	as	 the	population	became	
increasingly	 comprised	 of	 the	 secondary	 resource	 class	 (Figure	4a;	
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ence	of	 species’	 growth	and	consumption	 rates.	 It	 also	allowed	us	
to	understand	how	changes	 in	species’	densities	 feedback	to	drive	






The	 findings	 indicate	 that	 changes	 in	prey	 size	 can	be	understood	
through	 a	 consideration	of	 growth–defence	 trade-	offs	 in	 resource	
allocation.
4.1 | Body size- dependent prey interactions
Body	 size	 mediates	 the	 strength	 of	 predator–prey	 interactions	 in	
many	ecological	 systems	 (Brooks	&	Dodson,	1965;	Tucker,	Hipfner,	








ability,	 the	 vulnerability	 of	 prey	 (Colpidium)	 to	 predation	decreased,	





of	 predator	 encounter,	 (2)	 investment	 in	 physical	 defence,	 (3)	 im-
proved	escape/avoidance	behaviour	when	encountering	predators	
or	(4)	predator	saturation	through	increased	consumption	time,	for	
example	 if	 smaller	 individuals	 invest	 in	 the	 production	 of	 tissues	
that	are	difficult	 to	digest.	 If	high	predator	density	caused	prey	to	




movement	rate	 information	 (along	with	resource	 information)	pro-
vided	some	improvement	in	model	prediction.	However,	the	role	of	
changes	in	movement	characteristics	appears	much	smaller	than	the	
impacts	of	body	size.	 It	 is	plausible	 that	behavioural	modifications	
occurred	 very	 rapidly,	 making	 the	 effects	 difficult	 to	 detect.	 For	
example,	an	improved	ability	to	escape	following	predator	encoun-
ters	 may	 have	 occurred	 rapidly	 if	 Colpidium	 utilise	 chemical	 cues	
or	 developed	 an	 aversion	 to	 the	vortex	of	Stentor’s	 filtering.	 Such	
mechanisms	have	been	proposed	to	be	common	in	ciliates	(Kusch,	
1993;	Roberts,	 Legrand,	Steinke,	&	Wootton,	2011).	However,	we	
have	 no	 direct	 measurements	 of	 such	 kairomones	 or	 rapidly	 in-
duced	aversion	behaviours	in	Colpidium.	There	was	also	no	obvious	
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usually	 associated	with	 protist	 species	 that	 have	pigmented	 gran-
ules	 (Miyake,	 Harumoto,	 &	 Iio,	 2001).	 Finally,	 the	 handling	 time	
of	 captured	 prey	may	 have	 increased	 if	 predators	 required	 longer	
to	capture,	subdue	and	digest	prey.	Such	changes	have	previously	












4.2 | Prey trait change: feedback with species 
densities underpinned by a growth–defence trade- off
Changes	 in	 the	abundance	of	predators,	 competitors	 and	 resources	
drive	 trait	 change	 in	 many	 ecological	 systems	 (Brooks	 &	 Dodson,	
1965;	Pelletier	et	al.,	2009;	Travis	et	al.,	2014).	Such	trait	changes	can	
influence	 ecological	 and	 evolutionary	 dynamics	 in	 wild	 populations	
(Pelletier	et	al.,	2007;	Pettorelli	et	al.,	2015;	Travis	et	al.,	2014).	We	
linked	the	observed	body	size	reduction	in	prey	during	the	experiment	
with	 increases	 in	 the	 abundance	 of	 both	 predators	 and	 conspecific	
competitors.	As	body	size	was	also	found	to	influence	the	abundance	









or Stylonychia,	 became	 shorter	 and	wider.	 In	 systems	where	 preda-

































Likelihood df AIC ∆AIC Rank
+ + + + −252.8 38.8 699.6 0.0 1
+ + + − −320.4 35.3 711.5 11.9 4
+ + − + −322.6 36.7 718.6 19.0 5
+ − + + −338.0 32.5 741.1 41.5 7
− + + + −322.1 32.9 709.9 10.4 2
+ + − − −371.9 32.1 808.0 108.4 14
+ − + − −345.5 28.5 747.9 48.3 11
+ − − + −341.9 30.4 744.6 45.0 10
− + + − −325.6 29.9 711.1 11.6 3
− + − + −335.0 29.1 728.3 28.7 6
− − + + −344.4 26.8 742.3 42.7 8
+ − − − −396.7 24.1 841.5 141.9 16
− + − − −376.6 26.5 806.1 106.5 13
− − + − −348.1 23.7 743.5 43.9 9
− − − + −353.9 23.0 753.9 54.3 12
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investment,	 driven	 by	 the	 trade-	off	 between	 growth	 and	 defence.	





4.3 | Resource growth–defence trade- off
The	rapid	emergence	of	defence	appears	to	be	common	in	the	basal	
trophic	 levels	 of	 experimental	 aquatic	 food	 chains	 (Lampert,	 1994;	
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against	 predation	 and	 incurring	 an	 energetic	 cost	 to	 the	 bacteria	
(Corno	&	Jürgens,	2006;	Hahn	&	Höfle,	1999;	Pernthaler,	Posch,	&	
Simek,	 1997).	 The	 reduction	 in	 prey	 consumption	 rate	 and	 popula-
tion	growth	was	linked	to	an	increase	in	the	rarer	secondary	resource	
class.	As	the	Colpidium	prey	 is	known	to	show	selective	feeding	be-





predation	 in	S. marcescens,	 and	 the	characteristics	of	 the	secondary	
resource	class	match	these	expectations	(Friman	et	al.,	2013;	Queck	
et	al.,	 2006).	 Direct	 observations	 of	 the	 bacterial	 population	would	
help	 to	 determine	 whether	 the	 mechanism	 driving	 the	 increased	
defence	of	the	bacterial	 resource	results	 from	intra-	or	 interspecific	
changes.
Overall,	our	results	provide	evidence	of	a	feedback	between	trait	
change	 and	 species	 dynamics.	 The	 feedback	 appears	 to	 be	 under-
pinned	by	 a	 growth–defence	 trade-	off	 in	 resource	 allocation,	medi-





































































) Secondary resource 
 class frequency:


























































































 z) Predator density (ml−1)
1 2 3 4 5 6 7
(a) (b)
(c) (d)
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rates	 and	 the	 rates	 of	 trait	 change.	 Empirically	 derived	 models	 are	











PhD	 Studentship	 (NE/K500914/1),	 a	 NERC	 Advanced	 Fellowship	
grant	(NE/I022027/1)	and	SNF	Project	grant	(31003A_159498).	We	




















Abrams,	 P.	 A.,	 Matsuda,	 H.,	 &	 Harada,	 Y.	 (1993).	 Evolutionarily	 unsta-









J.,	 …	 Petchey,	O.	 L.	 (2015).	 Big	 answers	 from	 small	worlds:	A	 user’s	
guide	for	protist	microcosms	as	a	model	system	in	ecology	and	evolu-





pies	alters	ecosystem	processes.	Proceedings of the National Academy of 


























The Quarterly Review of Biology,	29,	103–137.
Corno,	G.,	&	Jürgens,	K.	(2006).	Direct	and	indirect	effects	of	protist	pre-
dation	on	population	size	structure	of	a	bacterial	strain	with	high	phe-















Fordyce,	 J.	 A.	 (2006).	 The	 evolutionary	 consequences	 of	 ecological	 in-
teractions	 mediated	 through	 phenotypic	 plasticity.	 The Journal of 
Experimental Biology,	209,	2377–2383.
Fraley,	 C.,	 &	 Raftery,	 A.	 E.	 (2002).	Model-based	 clustering,	 discriminant	








induced	 defence	 responses	 in	 ciliated	 protozoa.	 Journal of Natural 
History,	39,	1431–1442.
12  |    Functional Ecology GRIFFITHS eT al.
Gibert,	J.	P.,	Dell,	A.	I.,	DeLong,	J.	P.,	&	Pawar,	S.	(2015).	Scaling-	up	trait	vari-
ation	from	individuals	to	ecosystems.	Advances in Ecological Research,	
52,	1–17.
Griffiths,	J.	 I.,	Petchey,	O.	L.,	Pennekamp,	F.,	&	Childs,	D.	Z.	 (2017).	Data	
from:	 Linking	 intraspecific	 trait	 variation	 to	 community	 abundance	
dynamics	 improves	 ecological	 predictability	 by	 revealing	 a	 growth–	





Gu,	 C.	 (2013).	 Smoothing spline ANOVA models.	 New	York,	 NY:	 Springer	
Science	&	Business	Media.
Hahn,	M.,	&	Höfle,	M.	 (1999).	 Flagellate	 predation	on	 a	 bacterial	model	
community:	 Interplay	 of	 size-	selective	 grazing,	 specific	 bacterial	 cell	
size,	and	bacterial	community	composition.	Applied and Environmental 
Microbiology,	65,	4863–4872.
Hairston,	N.	G.	J.,	Ellner,	S.	P.,	Geber,	M.	A.,	Yoshida,	T.,	&	Fox,	J.	A.	(2005).	















Holling,	C.	 S.	 (1965).	The	 functional	 response	of	 predators	 to	 prey	 den-
sity	and	 its	role	 in	mimicry	and	population	regulation.	Memoirs of the 
Entomological Society of Canada,	97,	1–60.











Proceedings of the National Academy of Sciences of the United States of 
America,	111,	16035–16040.
Kishida,	O.,	Trussell,	 G.,	Mougi,	A.,	 &	Nishimura,	 K.	 (2010).	 Evolutionary	









(Scenedesmus acutus)	by	grazers	(Daphnia).	Limnology and Oceanography,	
39,	1543–1550.
Law,	 R.	 (1979).	 Optimal	 life	 histories	 under	 age-	specific	 predation.	 The 
American Naturalist,	114,	399–417.
















ics.	Philosophical Transactions of the Royal Society B: Biological Sciences,	
364,	1483–1489.









semblage.	Applied and Environmental Microbiology,	63,	596–601.
Pettorelli,	N.,	Hilborn,	A.,	Duncan,	C.,	&	Durant,	 S.	M.	 (2015).	 Individual	
variability:	The	missing	component	to	our	understanding	of	predator–













Riessen,	 H.	 P.	 (2015).	Water	 temperature	 alters	 predation	 risk	 and	 the	





underlying	 chemical	 interactions	 between	 predatory	 planktonic	 pro-











mechanism.	Journal of Animal Ecology,	71,	802–815.
Slabodnick,	 M.	 M.,	 &	 Marshall,	 W.	 F.	 (2014).	 Stentor coeruleus. Current 
Biology,	24,	R783–R784.
Strauss,	 S.	 Y.	 (2014).	 Ecological	 and	 evolutionary	 responses	 in	 complex	
communities:	 Implications	 for	 invasions	 and	 eco-	evolutionary	 feed-
backs.	Oikos,	123,	257–266.
     |  13Functional EcologyGRIFFITHS eT al.






Thompson,	A.	S.	(1988).	Culture collection of algae and protozoa.	Ambleside,	
UK:	CCAP.
Thurman,	J.,	Parry,	J.	D.,	Hill,	P.	J.,	&	Laybourn-Parry,	J.	(2010).	The	filter-	
feeding	ciliates	Colpidium striatum and Tetrahymena pyriformis	display	
selective	feeding	behaviours	 in	 the	presence	of	mixed,	equally-	sized,	
bacterial	prey.	Protist,	161,	577–588.




















between	defence	 against	 grazing	 and	 competitive	 ability	 in	 a	 simple	




Zaret,	 T.,	 &	 Kerfoot,	 W.	 (1975).	 Fish	 predation	 on	 Bosmina longirostris: 
Body-	size	selection	versus	visibility	selection.	Ecology,	1,	232–237.
SUPPORTING INFORMATION
Additional	 Supporting	 Information	 may	 be	 found	 online	 in	 the	
	supporting	information	tab	for	this	article.
How to cite this article:	Griffiths	JI,	Petchey	OL,	Pennekamp	F,	
Childs	DZ.	Linking	intraspecific	trait	variation	to	community	
abundance	dynamics	improves	ecological	predictability	by	
revealing	a	growth–defence	trade-	off.	Funct Ecol. 2017;00: 
1–13. https://doi.org/10.1111/1365-2435.12997
